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Abstract of KR20020022122 

PURPOSE: A method for manufacturing multilayer circuit consisting of track and micro-via is provided to 
improve an interconnection circuit that has high integration density, and consists of a conductive electrical 
path, a pad, and a micro-via. CONSTITUTION: The method for manufacturing multilayer circuit comprises 
the steps of (a) perforating right through the dielectric without perforating the subjacent metalized layer or 
the subjacent level of circuitry, so as to form one or several micro-vias at desired sites, (b) forming, by 
metallization, metal tracks, chips and micro-vias at the surface of the dielectric and of the micro-vias, 
while providing selective protection by depositing a protective layer. 
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(54) ES| °j Dl-OlHSdlcHS. 0|^0HX|fe Cl-0- SIS ^oWI^S 



# gj-ge a! nholHSUlo^ oi^o^lfe ^g- uHtJ a|s aaisg-Sofl &?} 3Jo|c|-. o| «S§ =*jo-|£ §H4 

a) i£#<Hj B^sm 4= ¥^ Efe &*H*I<=>^. b^£HI 4= 5Ufc 7|&#<H|, g^ShS ^£ 
tt 4 <?Jfe ai-SS* «<y U-S-S 4*l<>l 74 1 §f ^-yshfe EMI. 

b) 7|&S| 4 <?Jfe ¥M SEfe g^S^ 4, oi fe {d^l^o^ ^#A|7|£i| *| 1 §§ 

c) a^si-oi o| S( | ) ^aj^oj aa-ti ^x|o| xii 2 s« ai-«*kh, ^ir-y ^^|oj *!i 1 g, °j e 

n b) A| tfS *&o| JEe^Ofl S| []|.o|HSH|0-|» EMIfi ol^o^U, ^X|o| *|| 2 sol 
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£ 1a 

^o\o^\ 

D|-0|.3.S.b|cH 

S All AH 

£ 1a U{x| ig fe x-|| 1 ygcHi x^gSo^AH g-7^|oj 4-XI-S L|-E|-L|fe 

£ 2a LHX| 2h b Xl| 2 iJfj ^S<Hi [p-e X-||iSS0-||AH ^®o| c^|o| s| S L-|-E|-uHfe 

£ 3a Ufx| 3i *l| 3 ^« ^acHI Lth* Ai|^5So|AH zfgoj sjs ±xkm UEhLHb a! 

£ 4a Uj*| 4c fc X^g^O^AH ^go| B^|o| ^0 £|S ^X(-M L^Llfe Bffl£0|cK 

101, 201, 301, 401 : 7|£h 

102, 202, 302 : S^IH! 4= 2fe 

103, 113, 203, 303, 314 : *l| 1 S 

104, 204, 304 : JE.MH|cH 105, 207, 307 : X| 2 § 

106, 208, 308, 309 : U|OH 107, 205, 209, 210, 305 : AHM® 
108, 206, 306 : 109 : 3^ UH£d 

110, 211, 311, 402 : D|-0|SlS.H|cH 

111, 112, 212, 213, 312, 313, 403, 411 : 
310 : 

It SS| #Ai|& ^8 

e M^ij Si O|-0|SLS.U|OH (microvia) S o|^-o-|x|zi eH^S i#fh ?Jb C|-0 ^IS ±U9] n 

L-HSoflAH, " d|-o|slSH|oH" ai-b So-|fe mn S5f g^i-sl-fe □I-oIslSS^t* filnlthcK 

XHX|-5S[ MO^CHIAH, &|54o| u|g gj ^ £ oj nj 0 -||AH °d7| fltf 3t?0| &C|-. 0| 3lTe BGA, 

CGA, CSP 5fe C« SiitJ ?^£i2^ itftHI ?^S4:°I S*^£J A|-SO| °|8|| 7^S|-^!^. 
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□with m^i a! jih^s ch^ easMi s<=>sam, utai Aiufe 3 7^1 ^^oiw unr^ithch. 
tfasi 100 p niGJ-ej a*si j=^i a! sj 100 nm niej-e] siasj 5 u\o-\m ^§«s su= 01 

All 5^£J" S|S ±*IHi ^S^S-oSMl 0| EJ-^fhCh 

SE£h o| sme- tffi* 719- cHI g^SI ¥*ttt 4- Sal ^S&]| 7ie!tf 2teA|fflch 

£Eth, b ussi a-as «ai B?fl» it«f°s g^p-ios o|So| ?M. 

xll 1 EHgfofl ntaa, e *l 1 sis ^xhB 5Efe All 1 a^3-S<HI stji, *ll 1 s|s ^*1B SEfe *l| 

1 abates wsaiai M^j sj DhoiH^uioHs yas aisw. 

□ R **«H All 5 260 170 lOjfe D|-0|3SU|cHS OffO^lfe SIS ±Xkm rtlttlt: &ttiO| 7|*H£|<H °^C[. 0| 

Hl-fcH o 

0 t=< 1— , 

1. 7i&ofl £7is^*i a^si- ^dhs n-^^fe smsi 4**isi aii 1 §§ si^t 

2. 7|SS| ¥¥* in«A|?|£» 1 §§ 3£A^jI £j&S|-fe Q^i, 

3. ^0H ^§ &WShA| Stfe 4^i°i xfl 2 E±#b Bfll, 

4. 7|eJl|- All 1 «o| oj S tfiAMJE* xfl 2 SS ^Ah§m tttftf fe gg 

5. £j7|£|-^*4oS 3*HWte B3HIS 0|^(HSCK 

EMI 3, 4 a 5 fe >diHxHoj S^sfc 3Sg 4=a|oj X ]\ 2 BS AhgsHH bb| oy D ^o|^su|cH# 

Gil /*SSCK 

01 gfae q-es sis ^Ahs <ys.^ ^^aii ems 4= 

^ffitHi m-Bh sis rtxfe g«te<Hi g^oi ei& stm se* a-fecj-. oi ase ^nm ee±= 

SI'S C\<8® XHB|3|-S(H| A|g£|fe gQHj+ a^Shi Sfe 4=A)o| *j-£H ^Ah^l 7 |£jehCK Ofe S*h s^si 

e as us 4= £fe sis ^Ahs Aii^©te u j h j§ ^lascK oi ssai §j 

□F0|3SU|0Ho| flxl^Sal ¥S*, H B.| S^SAH S Alj AH ^j - Oil AH •feSBfS S|S 4:431 SfS ^A|Uo^.MH D|^ iJSI-^o| 

olaj- &-&SI-7I fl«HAH, s ^SS msh a! dI-oIsShIo-IS oI^oHxIji, s|oH£ °J BS «|s*l-7| fl«H, 

a) IB^oil g^im 4= ¥S M/^fe axH5Ho S g^t^ 4= oj- ¥M ^ b 7|&^| a^Sf# # 

£» 4= sfsst tr^-tfe as,^ 4^^i« a<y^b aii 1 s^tfe b^i, 

b) 7I&SJ amm ^ ¥e ai/^fe &ah^o^ 4- ¥es ^^i^o^ teA |7i£^ ahi 1 ss s 

Alsfl ^^ofe B^l, a 1 
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c) d^^^i mj£¥« 4=*isi 7| 2 es Ai-smoi as smg 4**121 *ii 1 asi as m t>) ai 

i^S^i ¥¥&cH| ebh gj nhola^uio-is smM °\m t^Shfe g-Tfls. 0|^oHx|ji, 

gsH BS *llS«fr7| fl«H, a-s-^ 4**121 All 2 Si aw*hte Eh7fl» cH che uH-id SIS ±7b£i all 

sis ^xfe :fc§o.| ¥¥&<H| AHS cj-5 SeHs| a^sl sa| SJ/SEfe S£i S«t<H| o|§H ^o^cK Sf, SS a^sl 
§o-|| ojtH SBIJEIjI x|*!£|fe ee) oy dolasuio-ph °doHx|i nHJ=£ g<H5l 4 s 2Jc|-. 

n|-oiaSU|oH °J nHcfe HH-td SISM ««sq-. 

ESHg ^^o| se^-<Hi sis ^ai-¥oici-. m^e g& gje ¥7/ii°i ei-°j°s s^exh jyq-. 

¥ SCHI nH» SIS ^fe 4= 7H°| SIS ixhB°S o|¥<H£c:h 

^^o| s.|S ^xf&g SIS a^oj igAjo| EBjfii gtj-cH| cHS&cK ctFBW, s|s rfcxhBS «S a^S<HI °|cH ¥B| 
£joi B A|-o|oHi ^ SfecK 2 o|#oj g- Aho|o| ^ oho|^su|o^hji &cK o|&|ff 

% o| ei» go-fe g-axhoilTHI gxlEloH jad-. 

*I<HE. aj B-oflAH sis ^x|-oj Tjsgffiis, B^i a), b) S! c) S 0|*<H*IjI, o| E" oil AH x-lj 2 M Wmc[. 

¥ as<Hi ahss, sis ±*.t&m ¥Ei§fe as a^si §s #.^thfe a^ms 4= afe sms« s-w *fe s 

e a-S 1 ^ 4**13. o|*o-|gq-. o| SS " xf| 1 S" o|B|- ¥¥0-. o| S§ S©H B A|-0|o|| ^ S*rS Aliasfe o|-o|3.S 
u|o-fe rt\ 1 S°| ¥¥0| ^AfElzi S^^oSAM xfl7H£|fe xisofl *1x|&d. o|3S* - SMUW EU ¥¥d-. 

BH a) A|, a^SH! 4* ftfc ¥¥ SM^S 3 ^sm ^ o a i- ¥gfi 7|& oj ig^oll 4=^|sJ 

AH| 1 §§ S^&CK 

" &AH^os g^sFS 4 s ?Jb I D J" olshb sia S*H^! ^^Sl- a!/JEfe S7|^*|-^ 4= S^Ji, 

^HB|» 7HSJ ^oi| g^SFS 4= ¥¥§ fi|D|ffd. oi|g §oH, ^^thfe 3^§m ^SEIT 4= tftfsfe 
S^, &?T« ^fe u|&$^ 4=x|o| jtoj¥tt 4*5. ?JcK ^^|, sh¥B£] xflSA| S?d 4=a|o| ^ 1 go^AH ^ 

S£lfe e¥£i 4^£ ?JcK 

•' S^sm 4 1 SJfe- ae¥" Efe l^g d^^l §J/5Efe 5l7|9^*|-s| a^fSHI 4= s|n|&c:K 

<$ m g oi o^|# ^Oi 7|eS| S.<&£0i\ HUE. 5Efe Ph0|3.Shl|0Hoj 4=S 2JcK 

a-^-y 4=^!2J A(| 1 g, 3j B-Tll b) A| hz.W'S 7I&SI ¥¥SJ £B!#<H| a^S|-0fl o[s(] eeh gy Q|-0|a.SH|0HS ^^ti 

n. &n b) a| bc.mm ¥¥S| ISW a^¥fe nl-olaLSUlo^l cHgech. 



di Dl-0 13.SU 1 0^ «^Sh7| flSHAH, ^eH^oj fi^^7h ^X\S\ All 2 AhS#0^ ¥dO^CK IfS"^ 

^x|o| -idaj^oj MS.¥« 3^ hH^# ^-^sfe S^a|-o^7|| axiE|o^ ° A "cK ^j, ei-y (mention) 

g nHfH« «a SJ B&OHH 4^E SJcK ¥ ^Soil cch¥ WolM, 4-a|o| ^ 1 *o| «^^o| 

a^sfe ^^sfe a^sm 4- ?ji a^si-ofl a- ah sistt *ib|(H| aiuH 4»^iofl si-ee 

ofl °|SH EhScHS 4= jyq-. 



¥ tfgcHi ^ss, -tdei^e! m^¥» ^^tfedi A|g£fe **\2\ s ^aioj n\ 2 «) oi a«Ai n\?-\ 
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szh sis ±n&o\\ cm, a-s-g ¥*iai *ii 2 ssi aw*f s# aibck " s# oieh= s^e *is eoi 

oWn &¥So| «gf| cm sh¥0°SAH AhSElfe &g sjDlt^K ¥M#<H|, ¥^fe 3¥§H- #itr ¥ afe 
SMJSS Irff-sfe S£ im-g ¥x|°| JLS^oil fr«©l-?il ^fecK &¥ ais rfcxhB* *II2£A| 5Efe nhoiHStiKHal 

*i» -y^Ai ¥S«roi me, 3^$ ^ §goi §*r^°s 7^«r ¥ an, g-#g ¥*isi *ii 2 soi 
n?-\mx\ atsei, n-sxi atch 



7IS-S g H-aai ^a, £Efe che y-a<HI a|£fi tl¥ sis. ^xFBfcl ¥£ <?M. 7|flo| e gj-a<HI as* 
*H2ES tl¥ SIS. ^x|-Q-o|Sie, g^sHi ^-^g 5f¥0-fil SIS. 4:Xf¥0|jI, M.eh °J/SEfe []K>|HS.Hio-|ol|AH, 

SAH^o^ g^im 4= fclfc ¥¥S SJ¥BS sfcEflt nil S£! ¥x|o| all 1 Sfil Digest ¥¥o|cK 



7i&e sag hiohs 7fes ¥ saife, a^wu- ^<y*r x|xi¥#ofl<n woi#°i b« ej±H 7ie«i ¥ m. x|xi 

¥<H| OlsHA-fe, £1±H SJS. £x|-s| Mo|=oi|AH SEH ¥SJ*l-o=| *HS. a* img AHe.'iJ ¥£ ?M. ollfi 

«oi cHi^Ai/^Bi x|x|¥S Er«o-ia ¥£ 5Wch W£j^ ¥x|7h ¥£JS, Hl^ls i=l#sl m EE$= So|S o|¥o-lx| 
*HS<y ¥i ajch. SI 5Efe £0|7|- &!§o£AM «JS4 ST5f^|¥ (TEC;Thermal Expansion Coefficients) 7\ 



^*|, AlxiYfer ol|^A| 4=x|, SB|0|0|c (poiyimide) ¥x| 5Efe 0| ¥x|S£>| **j-go| ^°JS uj^i S o^f-dlS. (#<y 
#o| ohMOhSj #E|OhD|^ (polyamide)) Ol^oHxfe «|0|£fe ®0\\M 0|g§ SfccK D|, 0| 0[Z[n\^ ^ 

# (CHIEI- OhE|-D[c -MO ( j^gj. ohBl-Di^ Sfe 0|EH*f ^^S°l *STO| tlUfSltl-) 7|feSfg *B|0^| = 0|D| = 

(poiyamideimide) (flsioS J2x|- ae7Hsff §lt^ fty°S 7|fetFS) °3 ¥^^13^. 0| 7|fesfe mi 7L\\ 
0 336 856 M. afe DR Xfl 4 927 900 7|X||^! 54- tfS 0|S Sir BEfe O|0|= ( maleimide) 
g^g ¥£ 0|SO| JJ7IIE., ¥x|o| ga^o| 35 60 %_ y^aj-xig^^ 44 yj^ 55 %> ±0 uHT 

^Jsl-^fe 40 L-HXI 50 % S 0|¥OH£JCK 



OflS-M, SSI ¥^lb 10 4 70 pi A|-0|O||AH, tl|-iJ-^SF7H|b 15 £h 50 p A|-0|CH|Ai, Dj^ Uh&5jS|-7flfe- 20 4 40 p A|- 
O|0^AH ejSFS.HiK 

«Sl 10 Bh 50 g/rrf AfO|, CH« o^^ 7 ^|- 15 ^ 40 g/m , AfO|<H|>H tfsh&cK 

a tfgcHi gK^os <&om sis ^xfe ojsfe «re^<Hi xii^a ¥t sjck 

0^1 a) A|, ¥X|S| x| 1 §§ 7\&H0$ ««»CJ. 

a-^£ ¥x|o| xil 1 se ¥^^te 3^§fS Witt ¥ ShSS* tt^t^K UfST^^7i|fe 3^ SF&SSI SJ 
x^ 0|^oi5!c|-. ^hSI-Me Cu, Co, Cr, Ni, Pb, Sb a! Sn d-»S Si S1-MS¥eH d«|€!c|-. ^o|, ¥El ^SFM 

cu 2 o 7i- Hur^^cK as h ^ ¥xfe Hifr^om uie^^oj a& j S ^ E o K[ 

^ mmo^i CHeHAHfe, SfS 3.7|o| o|X|-o| ^EHOU, gJX|-oJ 37|^ S# 0.1 4- 5 |im A[oM ?JcK 

SrS-^ ¥x|b lh|7He|m £x|e|m iJ-^^ ¥x|S¥eH -£d^!@c|-. oisoi ?m^, gnHfiJ S^i^l S^H a!/Sfe &^ 
Sj^Sl^l 8t£ ^"EH a, Sf, #*|oj §eHS 7 IB- SEb ^f¥ SIS ^Erofl Ei^ch. ¥x|o| o^|SAH, Vantico o|| 

o|sH B-nHJElb PROBIMER S^lS EhfioHS ¥£ ?Jch. ¥¥tfe ^¥S!-» WEtT ¥ fcfe SfttK #o| §^ 

E|7| ^0i| ^X|S EftJfiCl-. 
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4=x|£| ¥^ib £3£ xH^o| 2 ?H£I S Aho|o^| see *i<yo| je|£* =jck o|go| ^t||e, 100 p Die. ofl« ft<H 1 

0 2f 20 p AK>|, Hl&SjSMIfe 20 U]Xi 40 p A|-0|0|cK S°| °S§g 5 DlfflEJ 5JO| 0|S0| 

***rfc S^ShS 4= Sfe SttSe *HB|, ofls SH AHMSS S^trfe *HB| *°| mswi Al-sm. Afgi! 

aa i — A 1t-le eouiH. 

EMI b) A|, ^X|£| X ]\ 1 SO| SA|-£|jl tttffjcK SX|E|M ^fe LH|7HE|M£| ^*|oJ ^goj fl-Bh S*fA| XH|»EJ 

fc ¥¥o| ^E|7HU sa|£|x| gffe ¥*o|d-. 

ojg*o[ iS Ai?i7i ¥ie, a»« ^a|o| s*i- sj tat sai-e swowi «xieioh ajch. a-a 7i$^ 

oil AH gx|E! 2 7Ho| 7l#o| rjH? 

731 1 ?l^e 0^31 AfS*KH ^X|S| SS SAhffe 7|£iH 0|¥0-i£ll=r. All 2 7|*& ^*|S| 

^ie LDI (Laser Direct Imaging) 7|^0|C r . 

Ail 2 7|#S n{±3.m A r «SfX| BtO r E. E|7| UHgCH| SXli*|£] &g<H|A| ftBWcK 

aii 2 7i#&ii cr}ae, g-a-g 4*xis iss #s*iai ie§ aioixH y ^Ai-e^sAH, srM-sj ^a^i asr-y ^x^ a 

awog, 2EA r E!d\ 

^X|o| g«HSr7rfee ¥¥& £X|E|M □] U|7HE|M 4^*IS ApgSrfe 5E«o| 7|^B[ 5Sj*M| Xi^EiCh 

All 2 7|#S 4J«Sr7| ^AH, 2 7Ho( UE|)o| 5l|0|XH7r S|9«rCK *|P|4H0||Ai S^tfe BI|0|XH (<3|*j LDI) SJ 330 ~ 
370 nm ntS-Hfl<H|AH S^*rfe UV EI|0|xH (UV- LDI) 0|cK 

EMI c) x r *lfe 4= 7H°J EMIS ol^o^cK AHS c r -E £Aio| cHgsfe, EMI c) S ^^sfe 4= 7«sj EM|7 r 

2JcK 4l«a| AHS c r ff. g-£o| qissfe 3 7f|£j £aHS *j8&ch 

EMI c) A|, g-s^ 4=x(oj xj| 2 So| ArSEIch. #a|*r?H|.£, xi| 2 SS **ttfte 3«**Sr» 4= Sfe SrtlM sT 

#«hx| fitfccK 

x|| 2 Soil cue 4^x|fe sxjEiM £Efe lH|7He|m g-#g 4^*I^¥eH idsia 4^£ j&W. EllolxHfe goH°l Si 
/5E^ ^ edl|E|*| fe h EH A , Si, fi-*H°| SEHM ElSo^j 4^E SJCh. 4=^)^1 CMj^M], £«^0| Vantic 

o CH| ojgH e-nHE|fe probimer afls. E^So^a ^£ ?,'Eh. 

y-s^! ^ X |o| s, ^oi aii 1 ss nibiia s^fir &e ^e§, c+e uies-s yis-s si-ess it 

4£ ?Jch. o^is soi ?rMM|o|M ojx r ^ 4^£ SJcK o|5He SSHo| gxHfe, ^l 1 ScHlAH, S-SE! S^S 

si stfste is§ tr^rs 4=s s^si ijxh ^7ife 4-x|o| ES »ae 4- d^ach 



EMI c) A|, x|| 2 Se xfl 2 SOI S«E|7| ScHI Ail 1 S iJ/EEfe 7ie 3J/Sb g^S ¥¥°l 4!S ¥¥^ it#A| 
?|E^ iAr£|JL fctfm. ^SE! ¥M°I Afgslfe tf«HI ttr£f ^5rl h 4^E a!^K ftl?S gftt* M 

@ecK cHj# &oi Ail 1 aas| All 1 S-2J ^ ¥¥ §>j 7|&°| EMI b) A| t#S ¥¥o| ^SJEln, c r F- 
4lS & h ^S| x|| 1 SS| S^l iS^loil m-gB a^S^I ¥¥0| inSEjCr. ix|E|M SEfe l-||7He|M£J 4=x|s| 
^^!0i| tCj-Eh SSf §e Xl|7H£|fe ¥¥0| SA r !E|7HLr SA|-JE|X| PJfe ¥¥0|CK 



^xisi xii 2 sal 2iM si tj#oi a-s^ 4^x|o| xii ! S oii Mssfe H&mi Mmm ^s. ?jck 
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Ai| 2 SO| £i£l7| Soil ^b *ii 2 SSI ¥MO| Ai|7H@ ^X\o\ xi\ 2 SOfl 9\m MSLJElXl Stb IS 

SI ^b SJ¥^|oi| a^SKHI ojsH ^£=!c r . a^sib S7|Sh«rs|os S!/Sb SsH^o^ (xh = ^ H-) 

4133 ^E. Sich SSo| a^o|°s cH^ **| ah^5|sfch. se&, um<H\M U^M ^E. °J§2^, g-Sfrg 
^x|7h S£Srb & h ximo=| asm 3EA r a! Ctf E^loflAH giftf ¥t*l-aSS V#M7\jL Sis r£x r S| aj S |^ SI 

sr*Mim. 2*h*4£J a^shoii aimM, B7m>E s#sf §*mb ^oi oiaoi ?jc r . ?eiej aoi unr 

si«hd-. 



S7|Sr*|-*1 (¥£!5H) a^lrb " Encyclopedia of Polymer Science and Technology, 1968, vol. 8, 658- 61" ofl 
7|AH£|0i ?Jb 5*IS| 7|#0|Ch 

£!3H*h (£i#M Sf) S^Srb " Encyclopedia of Polymer Science and Technology, 1968, vol. 8, 661- 63" oil 7| 
A«EjO-j °fe 5X |o| 7|^0|Cf. 

* vss ui-a-sie *a<Hi m-stf, ^71^^ a^troiexi ^^momxmoi skhs. 5 11m °i 

¥711, b r &5|sMlfc 10 4 20 p Afolaj ^y* ?>b a*%SS £S WW*! S^S^t *|*rScK 



&7=!| c) b a^SSofl, S^SI-il 4= flb AHMS* t^tib EMIS offo^cK o|£H*h AHMSS ^*|o| All 1 

SSI IB, EE^ Ail 2 Soil o|sH C[B ¥¥S| d^SJ S5l¥S 5>b Ail 2 SSJ ¥¥#oi| g^oi] fl. 

B|- AH, «gs A-jMSe S^o|7HL r ab M°jH^o|:n 3^*4 a^lhoil 5|S ^gsMM- £fe si&atxl 8tg ^E ?JcK 

fl-e, a7|Sr«t5| S^SrOte Q# *\<gSK\. 0| g^, a^Sl S7|Sh«f^l S*tO| AH MS Oil S|SH a^trb IT 
BrS SEb aiSS A r §S r b SftJ^CK 



3^§rS 4= ftb AHMS* E7| fl£r 2 7HS| Ai|^ao| UHf^^cK 

ahmssi xii 1 Aiisy^oii crfsg, #^t r b a^sr* 4 ajb trtrse ttSrgs^Ei -y^u *ii 

1 S EEb Ail 1 §oj Y£S Aj-^g <gJxhoi| o|sn 4= ot>= flg^o| goHoil aS^rE.^ ^°SAM AH MS 

oi 

ol &7<|A|, c|-e Sol S^oil SS£l^l S 4=E SJcK ^xfe S^oil gsj-g z[x\ °>ba. fle^sl 

oH^=qoj AHMSb Ail 1 SS| tfS i"2i#0i| «^act. AHMSS| IB Ai*^ 10 6 2|- 10?£l/n A r O|C|-. b|-#^Sr7j|b 
10 3 Q/n DlEhOlCh 0|b S7|S|-«|-54 =^r5 r 7 r HHf5l«r7i|b S7h§|-fe 4!^£|7il &CK A|MSS| i+SrS 

4fl-5ie fla^<asi s«i& cr , no- 3 as chbcoo s¥Ei aj^is ej-doi&ai- a Ui Ag, rh, Pd, cs, ir ai r <as 

Ej-SoiS 45. ? A icK S-as g<2ijoii SJ^ItfJl, ^A^ r 7HLi SBHS| S2rOH| o j§H ^r£ oi c( . ?\^o* 

S| S^S 5^ i+^oS., 0.5 Hi 3.5 A r 0|2.| pH, Urtj-^jSMIb 1.5 3r 2.5 A r 0|fiJ pH 0|Ch pH b i^S Q7\ti2.5JM 

ze^s ^e se&, mmm ss* *mtr<H 7ie ansoiiAH ^ ?m. &&m, 

SSI-E SJ S&£E7r SIS. 4rA^| xi| 1 Ai|3E ^^S A|-g^0^ ^ 7 d^^ ^X|S| ^| 1 §0| 

MIOlM oj^Sg tT^^S, S^tj, oils ftO| O^AilM^o^ AH|*4*h ^ flS^^o) Af^j §QHo M ^ £ oj 

Cr. o| Ail^o^ iojo| 5£ oj §sn£lb 5e^0i| ^ 7 r aLH|0|e ojxhSS S7hA|fl ^ ?Ja«^Mi, a^s^Sl 

m »^Aiaci-. 
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AHMg» S^lfhb Ail 1 tfOflM ttSFS iJ^fe H^^jtMlfe MnO, NiO, Cu 2 0 » SnO S¥EH 4d«|JE|jI btf& 

s|*Mlfe stroj 2.5 - 90 % si sc, cH^ ufgr^sh^te 10 U|x| so % s| as. tts-JEKH aw. uha-5|» tfai- 

IS ?B| Cu 2 0 0\C[. omo\ ?M^, =*{0-i£E 10" 5 moW , U|-a^§h7H|fe 0,0005 U\X\ 0.005 md/f S| 

tH^SS* IT^&q-. 1 p aia-si ¥^IS AS^sl oj^^oj goi <yo-|£icj-. °do-|£! AHMSS ^4=e!" 
L|-E|-yo^, S^5h^0i| ^<HS 2^S| »tfA|flC|-. 0|g7^& ^<H| o|SH, AuBr 3 ( HAuBr 4 ) , AuCI 3 ( 

HAuCI 4 ) 5Efe Au 2 a 6 , £ ohAi|EH|o|E, £ B!S0^O|M, AgBrO 3 , AgC!0 4 , AgOCN, AgNO 3 , Ag 2 SO d , RuCI 4 - 5H 
2 0, RhCI 3 - H 2 0, Rh(N0 3 ) 2 - 2H 2 O, Rh 2 (S0 4 ) 3 ■ 4H 2 O, Pd(CH 3 COOH) 2 , Rh 2 { S0 4 ) 3 ■ 12H 2 0, Rh 2 (S0 4 ) 3 
• 15H 2 0, PdCI 2 , PdCI 2 - 2H 2 O, PdS0 4 , PdS0 4 ■ 2H 2 O, Pd( CH 3 COO) 2 , OsCI 4 , OsCI 3 , OsCi 3 • 3H 2 0, Osi 4 , 
lrBr 3 - 4H 2 O, IrCl 2 , IrCI 4 , Ir0 2 , PtBr 4 , H 2 PtCi 6 ■ 6H 2 O, RCI 4 , PtCi 3 , R( S0 4 ) 2 • 4H 2 O §U Pt( COCI 2 ) C! 2 , 
SJ NaAuCi 4 , (NH 4 ) 2 PdCi 4 , (NH 4 ) 2 PdQ 6 , K 2 PdCI 6 SJ KAuCI 4 £| OlSSI-Tr 81-353. EhSCHS 4»£ SJCh 

<y<HE! AHM#e S«H5| a^SWI sftWcK oils #oi SWfe £!^S Sfrr £sH*4 S^§l-7|- Ah-g=| 4»s °!ch 

xii 1 lhschiah ahmssi ««e c*sj* a-e §*t« s.m 4£ aw. 

- 4*|s] m 1 soil 3^ tfM SJ^al it*. o| HHWMfe Bi&Bl^ oflS (oflft moj, m 
/Sf3S pHSS-I 4^SuHS SEfe 4=^1^9 S^S A|-gtf-) oi| s|tti 4131 £fe 5!o| ul&^I^Ji, as, 7^^c|-B 
£gn[£ AH*W<H. tfi tf^g 9JxhS xi|7Hftch 

- 4aisi xhi 1 goi s$ ^mlhioim mzm uis^s sen* t^so-a, see oiisoii sish sry 7h 

=U7H| Eh S oiSCK 0| MS AHM*o| <g-Mo| gaj-o^Ef ¥B|E|fe 5JO| HH^Sl-Ch 



- fl3^s) S^f2I»l fl3^s| ^^^ei A-iMS* S^&cf. tHS^oI si- fi-fcj eh§°i ?i| 

^oi| cH£h uHb|o-|saH 5|-g*t7| ccH-eoHl «gdo-|S AHM@e ®& 8o|cK n §S a^ tfifg £Jx|-ssJ <U¥7t 

SsHoil o|sh o|£S« #SS<HI cc|-Bh e^*to|c*. o| o|S«S fle^^Bh S oHaoilAH tfS«U, & 

CK o|2h &s o|^s, af«<H| WSS ^t, fla^^S &*tFb »«|(H| S^is^, =l * iJ^s|-7i| x||7HBtb 5Jo| 



AHMsaj 2 aiiss-'sjofl n}=ei, ^^^i-b 3^t» #e& 4 sjfe ahsae #^£h #§i-S3.¥eh tm&ji ah 

M§S Ail 1 S Sfe ^| 1 go| ¥ ^ S oj^- £h£jA|U 4= &«X||<H| S^^7)| Bfo^MH S^gCK 

o| Bt^i g£h, q-e So| fi-^xiloii 1! 4£ SU^IBh. ofe x 4§§ StfecK 5E^^a| 

^eho| aHmso| tH|MS¥EH XHJ 1 go| jES^fHI S^ScK 

AHMSS S-ashfe Ail 2 LHgoflAH, HHj-sjfi a^ ^stSS TBI ^-Sfg Cu 2 0 o|cK o| ^aoil [Ci = e» Ail 1 § 

e 3^ d-Shg£| SfFSJ 10 L||Ai 90 %, dHj-5j3f7j|fe 25 U|X| 90 % S SW&CK dxil^iei ^E||0i|AH, 10 % QlEhfiJ 
?S| d-ShS* g ¥ 0i| [C^£^A^, AiM@e ^^^|0|7HL|- g^^OUH, 0.01 2|- 10 s n/Q A|-O|oj 10 

xH»# §>fecK 

AH MS Oil Ai Sf^tt 4 £B Aiire 4A|o| Xil 1 ©Oil CCh£F eM*hCh AHS®o| ^§|. g oj X ^o| feE 

7I- cH^ ST^ScK 

a«« 4a|o| xil 1 so| a^ ^SFSSI S^^l 10 lHa| 90 %, iJ o|^s| HlfJ-^ a! HIES-S SBH°I S&2| 0 lHa| 
50 %, CBIeH 4a|o| ggfo| 10 lHa| 90 % 2. o| ¥ o^ tin, 0.01 U|A| 10 3 Q/q SI ifi AiSJ-« ojs ttWAl efflol 
A|^£|fe 5!0| itfas|*cK <H^*\21 AHM$o| oJoH^cf. » sffl XH»S AHMS^si ^a^ei ^sh^ a 

^ShS AhS^THI & 4 oils Soi §7hE|fe ^#5 ^fe ^SH^| 3^Sh7h A|§lj 4£ SJcK 
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4*x|2| xi| 1 so| a** tfSSfil &|o-|£ 10 %, SJ oltfsj U |fg gy Hj£S^ HB-lsi 0 Ujx| 5 

o %, §E|cH gsrsl 50 uHx| 90 % £ oppo-is ml, 10 6 0/0 o|#s| stf <y§ ccH7;h?;| »eo| xiarEfc 
5!0| Hh^^sl-nK o| S^, AHMge M9i^<M ^E. 9M. 

€H^£|o|7HM- goj^^eJ AHMSe EMI g) A| AH|i^ **?sfc ^ 5«r°| ^oH^SS «MI gfafl- 4 

2Jch 

=mm°g. awa, 01 HTiit ^ §*t°j aiswi sh, msia hkhusi s.^n°i ^°j§ 

All 2 arasi LHSCHIAH ahmso| s S | q.§m- yjg. ch7=||s stT&cK 

- a-s^i 4=a)o| 1 ®oi ?imlhio|e ^lysj. ujir^ e#»ci-e, ibs ^-a o^o^ °ish are* 74 
*i?ii a-soiact. 01 e^a a-im§oi g^o^^ gBisit aoi unrsiw. 

- mmm a-^thfe ^s^u* a^»°sAH a^ ahmssi «g. A-mee, ^<am #ajsmi ss*ii« tr#ti 

ttShSOl ^E| £HfHS<gJ CtH, ^ E|S| CuH #EJ|M 0| #E«0-||Ai ^E|fe AfM§°| «g0| cHfi ^nH 

sah sfseci-. am- cuh 7^ aici-e, &s<hiah £|¥m ai-d-siew ^fei 3^£>m ss-gch ^ 

^EHs| *WI*I ^Ss|x| p>ji «-yofl 5U<HAH Z.WI £!3&cK 

fi«!S 4J^A|?|7| ^HsHAH, S-axfe 3^ thStSS i*n #eH 0 a| MAllI 4 s ate fi-fcW&g «Wt 4d 

«nt ^£ aict. 

-thS|-gO| =f-S\ t+SlmQ m, 4=4r^Sr±:fiJ IM^ ^A||f|-7H| ^SthcK 

Cu 2 O rr ^SFSifcSl #S@CK 

olEHS- «E||o| SETHIS AhStl-oi ie^ol S£ <y^O|7-|L.|- goj^^o] g^golch. 

A^7hfe& ^hShMifcr CHx^ei ^^S«4i Si ¥CPWei 4^i:2|«^S iS^Ch. ^^ShSi 0|&o| 3 7^ ^ ± 

f4x[7[ oi\m goH fl-£|7|, ohS7| Si a^A|7|£h SJ"g ftfi ^e||cH|AH a|»^2J d|*ll^oj ^at*^S cH*l|i£|fe d|*l|si 

ei ^ti«^7h A^a ^£ sja. sis-a f^ 1 -*^ ss^i^j ofe ^i^mi, ^^g^a-s, cioiia^ai- 

S4iL|-Mg a! MEN|y^l|~§4iimo|Ch 

»S *HSfe #a*B IS! S Sfe sal- o^i» son ^ElsH^I tfs#J* Hlttfcl ^-a SnHSl *srssi ^^tl 
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£4= ^s 1 -*:*: S^!o| u^sj^cK o| s^sai k H S a|q^(H| cH«H chSftf 4£ 9iJL u!-&*l°Mfe 0.05 2|- 
1 % A|-o| ^iSHS^sl ffti 4^£l 89*01 cH8H) old-. *HBfe :n£ol|AH 4£ Bid-. zi^cH, oil 

S ft<H 15 ^ 30 °C A|-O|o| &jUI BE.® S£.<H|AH sfe 30I H^*md. tfSsi AIS<H| EhsflAHfe, &QA| OH 

SSI pH » §7|-Aj?fe £|§ B(OH) 3 SI OK Ofeg # Z1^0||, Ofl« SO| 13 0|#£| t£ pH ^ Oil AH, 

&«l«o| a-4iJE|oH ^go| S*|ftS m^US oHSollAH §*j-JEfe 3jo| uHT^d. 

fi^Sfe *HE| A|#0| 5# DH^ ^J2, #S*l|tH| SLim i+a**oJ o^Ofl CCl-Bl-AH, Sf 1 « U|X| fif 15 « A|-0|CK ^go| 

*|B| A|ZJ-o-l[ cHSHAH, cHIS S<H SEfe ), <£MU?y(ii }, <2Wim( II } SJ 

^a-^BKii ) si- <asi- anas asm s^x-iis «7!-b°smi sati bsi-ais 4= aid-. 

#*jS| g£» Al|o^ ^ °!jej* AJ-g£fe 4^fFg4ifil 'dSFAia 4 SJch. m-a-sie ^Oi^os *h 

£jO| ^iff^ §QHo^. giWEJfe S*|£fe gj §7|g0l|AH S^S A«HAH 7|»$ *£|A| 

^ife g-Tiis oi^o^ck iuiEife 4^si-gi ois bh 4 - ©I sre s-yoii m-Bi- a^d-. co-ei-ah, bh 4 - fe e£!£fe a 

Btfsl "4s<H|aH ygffcf. EES. £7| AHI^S £^§hA|7|7-|L|- gehSsj-Tfl Sj-X| &fer o|SS £fed. 

4^$|-g4^| Sje »*IS| S^SU #B ^tN All 82 094 5101) 7|*HiE|0-| fcjch ntjd|, £ gh<gc>| l_Hg 

SIS ±*t&2\ A1|2EA|, g-*r« 4A|0| S0 | AflT^CK o| £J« &Sofl am ci&#H M^M 4£ &!cK Aip-i-b 

4^a|o| 7| 2 ©o| *HB|oj tr^-€! ^EHoll a!A| acl-a Afl7fe ^ ^cK ul-»?s|«F>|fe a-I|7Ha| a ^Eflol 

=y<y 4,a|o| xl| 1 §§, (H|# ^oH, b ^EHCj 3H-£J B^llofl ^|x|a|7|£^ s|£@ E^l» a&S' 4 

£ gjch. o|« goi AHBfe Sir §^°£ ol^oHScK ^x|a| xij 2 fio| Al|7HS ^ ^^£lb 5Jo| u^^sj-cK 

?HB|fe sis ixl-ofl cH B &S^, cH & a.7|^ ffS«* Afe*|-ji, 3EA|- 51 ¥1*1 S*T^oI tr^S|7H| &c|-. 

d-a-e ^B|A| AFSElfe goH0l| S^©|-fe ^A|o| S^xh ^Ahg xfl^^CK 

sfeie iis^si ?>fe ej±H sis 5! ct& £i°i «^ <hi m\ aie«n^. 

e sj-gsi a|-a||& -as gy oise ^S^l ^ao|A-i d|» eS«HScK ^Fsil^os ^Ssl-a, 3 7H©| # 

SO| A||§£|JI, ^goj q-of^l- £F 71|01| Ai g ^gOlj [[|-g a^0l| fi|«H Al|^S 2|S rtAho| 7 ||a|> choi^g Li-PS 1 - Life E<H| 

aii 1 gr^ofl i^aa, oi a-Hs, 

a1) g^jShS 4 ?.fe (102) ^/B&fe &AH^o S g^f^ ^ ?fe 7|^ (101) ^ofl, Cu, Co, Cr, 

Ni, Pb, Sb a! Sn ^S|-g aJ oissj stTMSoiiAi ^e)E! ^Sl-M ftjAK a ^&th iJ o|^s| cfs u|£ 

§y yis^ sens tr^sfe smg 4a|o| ^ 1 s (103) # ^^«fe eml 

b1) 7|ffS| a^SI-fi 4 ?a ! 7HL|- SAH^os. g^SI-fi 4 2^fe ^d^^oS infiA|7|£^ Al| 1 §§ iA|-B|-Jl *H 

ly-sffe e7ii, 

d) All 1 s, SJ 7|&o| YMM -tdei^E! M5:¥« S^^7| flail s|£S, ^-ai-s SW» tT^tl-Al atfe 

All 2 « (105) s "S-Stfe E^l, 

d1) All 1 go| ¥ ^ oi 7 |^o| oj>y AHiHxHo^. t^A|7|£^ All 2 S« ^A|-oU td^Sfe 0711, 



- 10 - 



57H«r*t ^2002- 0022122 



ei> ^ urns <unot °\m 4= =h^q\ b o s\°s. s^ths^ s^n, as e«Aia ^ 
&<= fi-STis s^tht^ »mi tro^Mi B^mm ^ &fe ahms (107) » 

fi) *n 1 s a! 7i5si ¥&#o\\ (108) » s«i-a|7|£^ &7mn*\ a/s^ ssh*i s^shti-fe 
&n, a! 

g1) =£x|2| XH| 2 S« x|j7-jsfe E^IS off<Hfick 

x-ii 1 4Jis suae nHeis a-a<Hi toe 94*301 chss-ck 

M 1 aftftHI CHSHAH, g-Sg ^x|o| *ll 2 So| B*| g i) A| ^|7HSCK a i) £ b l) fe B*| a) 3J b) s>F SJ*I 
ffck S^SI-S tfE.IT 4 s &!b a-S^ 4x|o| xl| 1 SS| sttfSe Cu, Co, Or. Ni, Pb 3i Sn tf#SS 

^eH tfSFSolcf. i=aj sy dK>|=ish|<H# C ) te E^l d), dl), el), M) gi) s off 

e^is yas 1 aatu *2ai, asaion (io4), ^, a^g-n 4 tit ¥ 

* (102) as/sEt axH^jos 4= ¥^lhs. asg 4=xi£] t^|o^7^- e*i m> ai «#sck 

0^1 d1) A|, -g^ShS 4 ¥¥ (102) S icSA|?|£* d^^e! MJt:¥7h XMHicH (104) 2\ g^2| H|(H (10 
6) » d J§ji, 4**121 All 1 go| ^^o| o^ujoj (107) « tt6°£AM ^oHScK 

EMI e1) A|, -g^fhS 4 ?Jfer AJM& (107) S 2 ?H°| tfBgfil U #61. uHWI-Tflfe fll 1 ^^cHI cq-Eh DHU 
s| ?l3^<y°| JEgo^ £g£jcK &7NI fi) A|, g^tfe u^i|-5|^7Hfe SSH^!^ EhSoHS^. e?h nj o^ola. 
Sd|(H» S-^^fe 3^ HH-id (109) o| ^oh^ck gi) A|, 4*l°l xfl 2 S0| xWSch <yo-j£! ms. ±n 

- sm-y 4x]2i x-y 1 s (113), 

. a^«m ^o|asu|<H (no), ai 

- DhO|3.aHNfiJ S^SI-jI SJfe 7C1I 1 S°| iffltfol M^j (112) °J 

xii 2 ly-^ofl m-se, 01 y^e, 

a2) S^ShS 4= SJfe ¥¥ (202) §y/SEfe 5J-XH^o^ g^SH! 4= o a i- 7 IS (201) ^ofl, Cu, Co, Cr, 

Ni, Pb, Sb 9J Sn ihSS 9J o|#S| £trMgcH|AH ■£j^|£! ttQm?} B^ ^S|-S SJa^ 3j ol^Sj t>ff d|£ 

a-a §y uii-^ seis m^sfe asi as^s ^x|oj ^i 1 § ( 203) s s^^fe un. 

b2) 7|&o| SCSI'S ^ ¥M a!/SEfe 3^S|-g ^ ° A ife ^eh^o^. iSA|?|£^ n\ 1 ft 

2EAI-SH1 fti&'-Sh-b Eh^HI, 

C2) ^-ShS SJAfoil ojefl »«7^e flB^^sl -g^olj Sl^sh7-ii S)7HL_h ^ShS SJAFS SflAlfl ^ ^fe 
S*j^|o| S^s|-7i| g-o^AM, ^x|o| x1| 1 S 3J 7|&a| JriS ¥¥al ie^oll g^Shfi AHMS (20 

5) m S^Ste EI-741, 

d2) xi 1 5 ai 7ia-si tts ¥¥^i (206) m 5*{M?\z.m S7i§h^^ ai/sEfe- ssh=^ s^mtfe 

e2) itf^<H| ^x|o| 7CHI 2 S (207) * E^=fl, 
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f2) g^gsl iJS ¥£« -id^l^°^ ^^Ai^lt^ x| 2 SA^a. «#t|-b EMI, 

g2) EMI f2) A| ¥!*S| ohono^bI H^SS EMI, Bi 

h2) ¥*|S| 7H| 2 SS A||7-lS[b EMI3. ol^o^cK 

n\ 2 &!H a K a& nH^^ «-EI<H| cd-eh a^sMI fcl*|&cK 

x|| 2 ST'dofl cHSHAHfe, ¥*IS| x]j 2 *o| EMI h2) a| x»|7-im. EMI a2) SJ b2) b EMI a) SJ b) ft] 

xi&ck ^m-b a^fsw ¥ sjb a»a ¥xisi ^1 1 sai asts cu, co, a, isn, Pb sj. sn tnn 

S¥EH WSOII*. M§h m 0^O\3.^.ti\om S^tjb EMI c) b c2), d2) , e2) , f 2) , g2) SJ h2) S 0| 

¥oHx|b <y^Pj EM|o|ch 



zmsi e-7H|o| BhtMs ^mi^mi -a«*h«cf. aii 2 iifj amofl life 53 ai, mui<h (204), a, a^sts ¥ ?j 

b ¥¥ (202) i'/Efe &A(|^o^ ^SHJ ^ 01- ¥ ho S £ojfE|b ¥*|S| Hjo^g EMI b2) A| 

EM}. EMi c2) A|, 2 ?Hs| £J ST Si, UUfSiSMIfe Alj 1 ^^cH| pj-EK oHSsl fla^?3s| Eg°£, xfl 1 

SS| A^7fe& lEfl<H| a^hl! ^ & (205) S S^fhcK EMI d2) A|, g^S|b S*| A(-§7^& IB 
fl<H| oh^xhoj ( 206) S- ^7| ^IsHAH a^5j» ^SfhcK H|-g-5|sMlb d-y nHSoilAH S«H^4ss a^£* 4i 

WcK EMI f2) A|, m 2 §s| uio-l (208) * BS°S*M 4d«l^e! Ml¥f ^oi g-s-g <£x|o| 31 2 fto| a^S 
s\ iB^fol fl*|ofl dfftMl U|0H (204) s| S^s] m 2 § (209) s| M£¥, SJ. ** 1 a\o]y\ ftb ¥¥ 
*|S| All 2 S (210) Sj fis¥7| ##£hq-. 



El" Til g2) A|, E]-7=|| f2) A| tfg, a^T§S| ¥M§ *W&CK S*|S| Bfttl* A^SM, Ofl*JS^l_|- gSHA|U°^Mj 0| 

AII7HS &|«!tr ¥ flc*. AlpHElb ¥¥S a^£is| b2) A| ¥S2j 3J**fc3i ?Jx| ate a^§s| 
¥*o|cK H^5|s|Mlb, ^-S o«Soj|AH, oflSfiosAH xl|7H» 

^X|2J 2 &7HI h2) A| X|j7H£H ^doHS 2|S 4:A|-jS| 1B&, 

- ^A|S| All 1 ft (214), 

- 7|fi"2|- S^SI-jI a!A| as XII 1 SS| la^Sj (2 12) S| 

- 7|&3* a^^Jl ?Jb ^0|HSH|0H (211), SJ 

- D|-0|a£U|0-|Sf a^SFjl ?Jb XII 1 §o| aa^oj eeho| (213) o|¥0-|£JC|-. 

aii 3 %^o]\ la-ag, oi a-ae, 

a3) S^ShS 4= ?Jb ¥¥ (302) ai/Sb axH^o^ g^s^g 4= 2,'b ¥¥S ?fb 7|&«ofl Cu, Co, Cr, Ni, Pb, 

sb % sn d-s^s §y oi&o| *^eg<HiAi tjais dsfsej 5^ mm vw, % ^ oi#o| ci-e ui^^oijl 

uia^ei SEHM B^shb ¥x|sj x| 1 s (303) S «^*b 

b3) a^ShS 4 ?Jb ¥¥ SJ/^b axH^o^. a^^a ¥ &b ¥M§ itSA|7|£^ xi| 1 §§ ^Ajsj-ji 

c3> ^ asm ejANi o|sh &fjs ¥ ?jb fl^^^sj «o«iij s^tfTfi ti-7HLK dshs ijxh» &mm ¥ ?j 
b ffSTaisi- a^sMi a-osMi, asr-y ¥xisi aim s a! 7i&si t«=i ¥¥si sb^chi a^shs ¥ e,'b ahms ( 

305) m f^^Sfe EMI, 
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d3> m 1 m 3! 7i&o| * e#oii {306) fi g^A^it^ mymn^ a= ! /sEb 

*i a^shohfe- emi, 

83) a^e ^ tt&m o J*im m&*m atb sm^s 4*i°i m i § (307) « emi, 

f3) a^S^I SIS ¥M« 4jS|*|o£ tfAi?|£a *|| 2 gft SA^jI EMI, 
g3) EMI f3) A| tfiS ¥¥£| ^<^o| a^o-fl °\n EMI, 
h3) as ¥¥o| a»S a^SS jtSA|?|£* g-g-« ^x|o| ^ 2 §f x^7H§)b EMI, 3=' 
i3) ?M£|*I pie ¥»#S| © *I|7HA|=7|JE^ a^eft awsfe emis oi^o-isch 

*ii 3 aae nH^ys s-sm n^m sschi a^stoi ^jxi&ck 

n\ 3 afaai 9^, a-sg *n 2 s« emi h3) ai nmnz*. emi as) sj b3) fc emi a) sj b) 2) 

CK a^g 4= ?Jrr a^ 4»x|2j XH| 1 gsj S|-ase Cu, Co, Cr, Ni, Pb Si Sn tfS|-S S3 0|&S| 

*eg3.¥EJ *dqg a* tfK-eolch esij 01 n|-o|aaH|<H» S-ysfe EMI c) te EMI c3), d3), e3), f3), g3), 
h3) S! 13) S. o|^<Hx|fe EM|o|cK 



z^ai g-Tjjs 4!1!sh= a-ae -yss^h aii 3 as #&o\\ m-e- §sai, jeshioh (304), ^, a^atu 4 

<?Jfe ¥¥ SEfe 9*H^M a^DS 4 ¥¥ (302) ofl ^cN^b a«y ^x\°\ u\om EMI b3) a| 

ck emi c3) ai, 2 7Ho| aras %j ara, u^si*Mife *n 1 tass, ^ niiasi fle^si £S£^, a^stn 4= 

?Jb AHMS (305) ft All 1 §a| £i*|| A^ft7|-fe*) ¥¥ 4H«HI S^ffcK EMI d3) A|, Ah*7^S 10 floll 

a^§ (306) ft °d7\ mnM a^am mi§w 4t ?m. emi f3) oil smuio-i (304) °i a^s 

ft in#A|?|is U |oH (308) ft D J§£SMj ti^E! Ml¥l <&B., MS^d|o^7^ SJfe XS| 1 §°| J^esj o^QN 0 ^Aio| 
a^SS inSAUl^ y|0H (309) S SfeCK 



EMI g3) A|, EMI f3) A| tftS a^^Sl ¥¥, ^, UlO-i (308 SJ 309) £j ?3^ft &S)¥ (310) b, OflM 

ftoH e^enl- S^E!" ^^ft ?, h b, S0|«|-7fl (HISS ^ Offo-iS ^£ o.'ji, 4Q-sj«|-7|& tisH 

«i a^tKHi °|8H ^ohsc). mt*¥-#°\ a^s^i ^znife nian-^^si a^e^i ^mci- act. sm¥fc a^i- a-oi 
a-s^ ^xioj emi h3> M nwn niasi-¥^o| a^s s«» aiphai^ul aa*¥^ai a^si-s s-#ai^ie 

^ EMI i3) A| (HISt!-c|-. oljs sol AHS. c\B <H|S<HI S|sH il^ffd-. <H|» S<H a)^ oHSollAH ollSft ^SE)cK 
°do-|£! sis. 4it;)o| see, 

- All 1 $ (314), 

- 7IB-2I- S«>*U 8m Ail 1 ©o| ig^0| HL?!j (312) S| ^M, 

- 7|iKBh ojfe D^O|3S.U|OH (311), SJ 

- □hOlB.SUlO^ S^fU n\ 1 SfiJ i^^ol M q (313) oj ^^o^ offo^nK 

<idoH?Ei £|sL 4iA|-Ei-e ^esi ^A)*i- EM|ofl cO-Bh odoHS c)5 S]£ 4:A^E^S a|a|# 4£ ?/!cK ^| 2 SIS. ^B°l U 
4!A|ofe £ 4a L-H^l £ 4c » S-s«l-o^ ^g&q-. 
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o| £JA|cH|<HjAH, 7| 1 B-fflj* ffW 5go]| [[^ gsfg USficK 

EMI a4) A|, O|^o| £| S ^g. ( ^>| §h¥&0|BU tf) S| oi^S tttf *fc Sfc 4=*|£| g ( 4 

01) § 3fn gj qKj|.3SH|<H (402 S! 403) S 5J-£r, A|S if as & h a«^ e<HE SIS. rfcxl&fil 3E 

e^tHi ^x|oj xhi 1 §§ «g»c*. 

EMI b4) A|. 8f¥9S| X| 1 SSJ ¥g°£ Ol^OHXfe &XK*|oS. g^fm ¥& (405) ol|AH (#¥0-S| x|| 

2 §8 «|7H£J2iS). e«| sfcr DK>|a.£H|0H ¥¥ (402 S! 403) <H| MSH|o-|* Sg^M 4=x|o| x| 1 $ 

EMI c4) d4) A|, d^*l£J M4¥i &S£ *l| 2 &*WjL, SAI-SI-JL, i*ftA|Z]Ch 

EMI e4) A|, a^S^H ^ £fe AHMSS &£*h UhS* I>0| £», X|| 1 ®o| D |M*¥ IS £ &XH^o^ g 

*rShS 4= £fe (405) &CH| AHMS* S-gec*. 

f4) A|, 4l«»cK °J D[O\3.S.ki\0i (410, 411 SI 412) £ 

emi g4 ) ai, 4=xi°i xii 2 ss n\7m#. 

# ffl-SoHl cq-Eh cH Lhe iJ» 4= ?Jfer SIS. 4:XhS SIS* 4= EES, 4*3*11 7|fiho( S^§S §, h iJoMI 

¥*rir 4> sis, ^s<hi 7ieje ¥S^rs a^Aim. ses, s wasi yae *i£ 4^1 emis 19*1 

°s g^stas oisoi 

(57) s?si am 

1. 

d4f eaj £j D|-0|=LSb|0-|3. 0|¥0HX|^ C|-0 UH-fd SIS. 4:X|-°| X||Stf SSSAi, 

a) iffl&cHj e^sHS 4 ?Jfc ¥¥ Sl/SEfe 5M|*hoS. 4> ¥Mt 7|&#cH| 3^S« * 

4* ait atais ses &S£4>*isi xii 1 s§ ^-amfe emi ; 

b) #7| 7|£F°I #7| S^lHi 4= 8fe ¥& S!/5E^ #7| SaN^S. g^f^ 4= oi- ahehwo^ 

c) 4da|5iej ^^sfe aSfei 4=x|oj A-i| 2 S« Ah««KH, ^7| S£! STS"^ 4^t:|^I x|| 1 § a! EMI b) a| t 

¥^si ae^ofl ^7| 3^ msh ai ^7 1 Dl-o&SuloHM g^SFoil o|§n ^-ysfe EMIS o|¥o^|n, 

#7| %J Ei-S x||ic|-7| 9I8H, 4^^|a| xii 2 f§ xJ|7H#fe B^l* cH i^^fe ^S°l ®te i>& uH^ a| 

s 4:xho| xiisa-a. 

^^.g- 2 

xii 1 got ? A 'o^A^ I 
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#y\ ?m& sis ^xheolji, #7| g^SHH 4= ¥M£ tf7| ^ EEtt #7| □rOla.s.HloHom, #7[ 

§r*H*ios a^si-n 4= afe #7\ a% h <y 4*i£i *ii 1 e» 3**si-j£I*i &e ^^ei ^js ^s°^ 
sffe c r g- HHd sis. ^x r °| xils^ttl. 

■oT 1 o" 3. 

all 1 S- ife xil 2 »o| 9J0UH, 

Af^i 4xi°i ai 2 soi ^^tffe a^st* mh- 4= at mmmm sr^trxi am «tfc hh 

-id sis ix r °i xiis&'s. 

s^ir 4. 

x|| 1 SUIKI *i 3 »S oHJ= tmcH| 

+**rfc a^SH 4 Slfe 9tfSe Cu. Co, Cr, Ni, Pb, Sb S! Sn ttS« SJ 0j#o| ^ggoflAH *H«IS 3 

4% i+ShSSI fcWS ol^o-lxfe 3J# ^§£S Srb cl-tr uH-td SIS rfcXfSj Xll^S. 

x|| 1 it lHx| n\ 4 STS oHJn Ih s<H| Sa'oHAH, 

#7| a^-& 4x|2l 7J| 1 S§ Hil-^ou u[£S-&<2J 5* ^S°£ trte CrB uH-id SIS 4:X r °i XHl 

6. 

x| 1 ft u|k| x| 5 »S ft «(H| SaJoHaH, 

3*SH| 4 Site AHMS^Oll #7| 9*St« ^StrJL, #7| 4X|o| X-il 1 SS| gfg-g ^x\o\ 3 ^ £ 

£| £g£j<x| 5« ^S°S Sfe eh El- bH-td SIS 4ix^| xllsgJ-Sl. 

7. 

XH| 6 S<H| 5W0HAH. 

#7 1 ?^ffb 4 Site SffSfi #7| Cu, Co, Cr, Ni, Pb, Sb SJ Sn tfS r S 5! 0|*S| S&SgOM 

tjej^i 3 ^ ^Srgsi ojxh^. oi^ohxijl, m\m mm &ss 4 site tH3<**« s<aw s^su s ! te #7\ a 
4=x|o| Ail 1 s £b #7j a^-a 4x|o| xii 1 ¥e oii mm ahmss 5* ^§°s § r te ^e- uh 

•id sis. xl|2&B. 
8. 

x| 7 S-oll SJoHAH, 

#7 1 fla^S S<2i|^ -th^ S^eJ 3§ ^S°S Srrr CrB H(|-£d S|S ri:X r o| XHZE&S. 
St 1 ?!" 9. 

x-ll 6 « ^fe xl| 7 S-o-fi oioUH, 
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#7| fla^S S^S CI" , N0 3 - S! CHjCOO ^¥&i 4d«|fj BhcHolSafr Au, Ag, Rh, Pd, Os, Ir a! Pt Q A^Ui 
id^!£lb o|^o-|x|b ^S°5. shb ^& HH-fcd a|s *H2#si. 

S^tt 10. 

All 6 Soil 2KH/H, 

#7| g^SI-S ^ &b #7| Cu, Co, Cr, Ni, Pb, Sb a! Sn a 1 Elf-SSOiiAH -id^S 

^*|oj n\ 1 §°i ¥#<HI sl«l S£!«tb chB dH4d S|s ^^sj sllsgm 

StFS - 11. 

xn 6 it lHa| a|| 10 »S oHi=. ft soil fc!<H/H. 

^§tS ^ ?Jb AHMSS Soil g-g-a Ail 1 §i ic*A|?|b 5* sfc cfB tiHS 2IS dn 

A^o| xnssra. 

St 1 © 12. 

All 1 it u|x| Ail 11 95 0^ f.h soil 9MM, 

#7| g^Stb Ej7|s|-*t*| oj/5Efe 27|btH*4°^ SS5L|b 5* ^S£S ©tb CfB UHS M 4iAt<>| Ail^S. 
S^S 13. 

A1| 1 if LH^| Ail 12 Sg 0-^ ft ftOi| OIO-IAI 

Ai- 7 | a^g^ tf-a DH Soil AH £7|eSH*l°3. 4!S£lb 5* ^§o£ ttb CtE H||4d £|S 4iA|-0| Ai|^"tS. 
St 1 ?!" 14. 

Ai| 7 ft LHA| Xi| 13 Stg 0-|J= ft Soil °!<HAi 

d) #7| ^A|o| Ai| 1 g S| #7| 7|£t°| icfiS ¥&#oi|, ^IH^OJ Mi** S^sh7| fl«H. #7| *^b 

^ ait snts« tt^stAi afe. ^71 ait -a ^ai°i Aii 2 s§ s^ttb eai; 

d1) #7 1 4=A|S| Ail 1 §oj oj§ ¥& 3» 7|0O| £J§ ¥£« t«A|7|£^ #7| ^A|oj *|| 

2 es sa^u tj^thb e^i; 

e1) 3* SjAhoil ojgH ft£]=j ^ oi- flg^^oi gQHoil °SJM, Efe 3^ tfttS &Afg &£jA| 

fl 4 fc!b &£M|2t a<t*MI asSMl, 3^§HS ^ &!b A-iMSS S^stb E^l; 

f1) #7| StSt^ 4=A|o| Ai| 1 § SJ #7| 7|&o| ^gAKoij 3^S« 5*mE* &7|^«t*| ^^5^ S fe £j3H*4 

^^Sttl-b E^l; 

gi) 4f7l SMt-a ^a|o( Ail 2 S« Aii7Ht|b o|¥o^A|b stb E:^E^ uH-td ^At£| *fls^ffl. 
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c2) 3^ tfshg fcWofl oj«fl 4= nHS^s! S^sMi ttssMi, SEfe 3^ tfsFg °JKm & 
SA|g 4 s &£!*ll£h SWSMI SfiSAM, #7 1 SJ-S-^ =^x|o| x|| 1 g gJ #7| 7|&S| ¥¥<=l iG#cH| 

am 4= fcfe AHMSS S^Sfe EMI; 

d2) #7| *X|oj X1| 1 S SJ #7| 7|Eh°J inftS iffl#Ol| a*t3« S^A|7|£^ Ej7|5^*| 3^ 3J/5Efe 

£HSH*1 3<*$*H=: EMI; 

e2) Ml^f S£^7| 4=*ISJ *l! 2 Si 3493 £E#ofl S^tfe EMI; 

f2) #7| 3^©£| <y§ ¥¥* #9|£1°S ^ SA |?|£^ #7| ?m£! ¥*l£l xfl 2 S« SA|-SU tf#*fc &7HI; 

g2) EMI f2) A| #7| 3^S« *I|7-Mfe- EMI; a! 

h2) #7i ^xisi xii 2 s» xpH^fe e^is oi^oHxfe 5* ^s^s *fe ci-e mud sis nm^ti. 
s^tt 16. 

xl| 7 » LHx| x|| 13 S-g oHizi *!■ trofl ?JoUH, 

c3> 3^ tf^s «m<hi sish ^ as^si s«i4 a*>*w aosMi, at #?i 3^ <unm & 

f^Aia 4= &fer fffflXllfil- S^SM! traSAH, #7| 4=*|£| Xl| 1 § 9j #7| 7|&2j tfg ^^oj JLHtfOj 

4 s SUte AHMSg EMI; 

d3) #7| 4=*I2J xll 1 S SI #7| 7|&£| hzmB ¥*#<H| 5*|-SK£*} g^*4°Sfe H7|aW*| 3^r 

^ &!/SEfe EAR 3***1* EMI; 

e3) 4dai^ei Mi¥f t^sb7| flsH, **s|-fe 3*#S 4= <?Jfe Sh«TS« S^fhfe 4^l£j 7=1! 2 §i 

=<fcj§|-£j ag#0fl f^Shfe EMI; 

f3) 41-71 3*$^l ¥¥§ 9}*H°S tSA |^| E s # 7 | ^x|oj x|] 2 Sir ZEA^JEI tjtftffc EMI; 

g3) EMI f3) A| kfS ¥*S| S^jAi 3*3*<H| o|§H #7| 3*§S EMI; 

h3) <t!§ ¥¥<H|AH #7| i^Sf tgA|?|£^ #7| 4=S|o| x1| 2 SS AN|7Htfe EMI; a 

i3) y^E|x| &e ¥¥^SJ S Ai|7HA|^|£^ #7| 3^SS oilSffe EMIS o|¥oi?:|fe 2§ Sfrfe 

cf& bH^d SIS. ^Ah°| ^|Z£^a. 

=§^l, h 17. 

xl| 1 «■ LHx| xl| 16 ITS oHi= fl- sJ-oHi 9MM, 

B #eH 4=x|s °d£E.^ #7| a-S-y 4=x|o| x|| 1 Sf xHEltfe EMI# i&Shfe- %lt= fdH-id SIS £ 

#2| ^IS^H. 

St 1 ?! - 18. 
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*HE| e*fe #7| ^*i°| 7| 2 go| x|7HS *of| *J«5ife 3$h B*l fc! thb che t)Hd SIS 

si aisa-si. 

S^S" 19. 

Ail 1 §■ lHa| x| 18 9S (H±=. *h §o]| ?, ! oUH, 

#7| 7iee atBtffil ss|o S o|T<H*fe uHd s|S£! 2§ shfe chB HH-d sis. ^^o| ^sa-a. 

S^S" 20. 

^xjptj^g HH-fc! SIS. §g CIS H#« e*7| fl*H n\ 1 » L«A| XHl 19 0-U= ft »(H| Cfl-C Che UHd S|S 4: 
X|-o| Xflsafasj Ahg. 

21. 

n\ 1 if lHx| xi| 19 g-g *h ^-CHI tthff che and SIS ^x|-o| a^&ScHI o|*H <yoHS 4= j=sh gi nho| 
U|oHS o|^o-|x|fe 3§ ^S£S «hfe che uHd sis ±xl 

£Ci 1a 

102 >103 



1 — - zp 



101 



1b 

.104 



£^ 1c 

-105 



£0 1d 



,--107 106 
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£S 1e 



/ 10a ,108 

* < 



£S 1f 




SLffl 1g 

111 110 112 r 




£S 2a 



203 



i£B 2b 



204 









r- — 







2c 



205 



£E« 2d 



206 
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£S 2e 



207 



Lffl 2f 



209 



210 ..208 



2g 



— — 



222H__ 



.Effl 2h 

2 211 213 



214 



£S 3a 



302 303 



'301 



JEffl 3b 



304 



3c 
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3d 



< — 



306 



22 



307 



i 



£3 3f 



X 309 ^308 



310 



3h 



' ■■ j 



■■(7^7f> 



312 31! 



314 



403 



£S 4a 

404 402 



/ 404 *U<L 
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401 
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£S 4c 
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